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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a construction 
machine such as an excavator, for example, having an 
electric motor used as a driving source. 



BACKGROUND 

[0002] In the past, in a general excavator called a hy- 
draulic excavator, a lower traveling body (normally, a 
crawler) is equipped with an upper rotating body, and an 
excavating attachment provided with a boom, an arm, 
and a bucket is mounted on the upper rotating body An 
engine is provided on the upper rotating body, a hydrau- 
lic pump is driven by the engine as a driving source, and 
a discharge oil out of the pump is supplied to a hydraulic 
actuator (a hydraulic motor or a hydraulic cylinder) so 
as to carry out traveling, rotating, boom raising and low- 
ering, arm operating, and bucket operating. 
[0003] However, in the above conventional hydraulic 
excavator, there arises the problem that the burden on 
the engine is so heavy that fuel cost is poor, and of the 
exhaust gases and noises. 

[0004] In the light of the foregoing, the applicant him- 
self proposes the electric motor drive system in which a 
hydraulic pump is driven by an electric motor to actuate 
a hydraulic actuator. In the case of the electric motor 
drive system, as a power source of the electric motor, a 
generator driven by the engine or a battery is used. 
[0005] However, the excavator of the above-de- 
scribed electric motor drive system is equipped, in ad- 
dition to the engine, with many electric parts such as a 
battery, an electric motor and a generator. 
[0006] Fig. 8 is a front view showing the constitution 
of the conventional whole excavator of the electric motor 
drive system. 

[0007] This excavator is provided with a lower 
traveling body 101 , an upper rotating body 102, and an 
excavating attachment 103 mounted on the front of the 
upper rotating body 102. The lower traveling body 101 
comprises left and right crawler frames 104 and crawl- 
ers 105 (in both of which, only the one side is shown), 
and both the crawlers 105 are driven individually by left 
and right electric motors (only one side is shown) 1 07 
for traveling. 

[0008] The upper rotating body 102 comprises a ro- 
tating frame 1 08 and a cabin 1 09, etc., and on the rotat- 
ing frame 108 are installed an engine 110 as a driving 
source, a generator 1 1 1 driven by the engine 1 1 0, a bat- 
tery 112, a rotating electric motor 113, a reduction gear 
1 14 for reducing the rotational force of the rotating elec- 
tric motor 113 to transmit it to a rotating mechanism (a 
rotating gear), an electric motor for a boom 115, and a 
hydraulic pump for a boom 116 driven by the electric 
motor for a boom 115. 

[0009] The excavating attachment 103 comprises a 



boom 11 7, a boom cylinder 1 1 8 which is operated to be 
expanded or contracted by pressure oil from the boom 
pump 116 to raise and lower the boom 117, an arm 119, 
an arm cylinder 120 for turning the arm 119, a bucket 
.5 1 21 , and a bucket cylinder 1 22 for operating the bucket 
121. 

[0010] In the excavating attachment 103, an electric 
motor for an arm 123 and a hydraulic pump for an arm 
1 24 driven by the electric motor 1 23 are provided on the 
10 arm cylinder 120; and an electric motor for a bucket 125 
and a hydraulic pump for a bucket 126 driven by the 
electric motor 125 are provided on the bucket cylinder 
122. 

[001 1] A unit comprising the electric motor for a boom 
*5 1 1 5 and the hydraulic pump for a boom 1 1 6, a unit com- 
prising the electric motor for an arm 1 23 and the hydrau- 
lic pump for an arm 1 24, and a unit comprising the elec- 
tric motor for a bucket 125 and the hydraulic pump for 
a bucket 1 26 are constituted as integrated actuators B1 , 
s° B2, and B3, respectively 

[0012] Fig. 9 shows the constitution of the integrated 
actuators B1 , B2, and B3. The pumps 116,1 24, and 1 26 
are constituted as a bi-directional pump in which a dis- 
charge direction of oil is switched according to the rota- 
25 tional direction of the electric motors 115, 123, and 125, 
and both discharge ports of the pumps 116, 124, and 
126 are connected to the head-side and rod-side oil 
chambers of the cylinders 118, 120, and 122 through 
pipes 127 and 128. In Fig. 9, reference numeral 129 des- 
30 ignates a relief valve; 130 an oil tank; 1 35 an oil cooler; 
131 an automatic switching valve provided between the 
pumps 116, 124, 126 and the oil tank 130; 132 an oper- 
ate check valve; 133 a manual open-close valve provid- 
ed between the both the pipes 127 and 128; and 134 a 
35 slow return valve. 

[0013] In the above actuator, oil (actuating oil) return- 
ing to the oil tank 130 is cooled by the oil cooler 135 for 
use. More specifically, oil of the oil tank 130 is sent to 
the pump (116, 124, 126) -^cylinder (118, 120, 122) 
40 -relief valve (129) ->oil cooler (135) -*oil tank (130). 
[0014] Incidentally, the electric parts such as the elec- 
tric motors 107, 113, 115, 123, 125, the generator 111 , 
and the battery 1 12 are not constituted to be cooled for- 
cibly. Therefore, there arises the problem that the serv- 
es jce life of these electric parts is lowered for the reasons 
below. 

[0015] The first reason is that since a large current is 
supplied from the generator 111 and the battery 112 to 
the electric motor 107 or the like, the battery 112, the 
50 electric motor 1 07 and the generator 11 1 are generated 
in heat, and in addition, the temperature thereof be- 
comes high. 

[0016] The second reason is that heat generated in 
the engine 1 1 0 is transmitted around whereby the tem- 
55 peratures of the battery 1 1 2, the electric motor 1 07 and 
the generator 111 rise. 

[0017] The present invention has been accomplished 
to solve the problems noted above with respect to prior 
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art, and has its object to provide a construction machine 
of the electric motor drive system wherein the service 
life (lifetime) of the electric parts such as an electric mo- 
tor can be extended by the simple constitution. 

DISCLOSURE OF THE INVENTION 

[0018] The present invention provides a construction 
machine of the electric motor drive system in which a 
hydraulic pump is driven by an electric motor, and a hy- 10 
draulic actuator is driven by the hydraulic pump, com- 
posing electric parts cooling means for cooling electric 
parts provided on the construction machine by working 
oil for operating the hydraulic actuator. 
[001 9] In the case of the above constitution, since the 15 
electric parts are cooled, shortening of the service life 
can be prevented, and the service life of the electric 
parts can be extended. Further, since working oil for op- 
erating the hydraulic actuator is used for cooling, pipes 
or cooling jackets will suffice to be merely added, and 20 
the construction machine of the electric motor drive sys- 
tem capable of cooling the electric parts can be realized 
by the simple constitution. 

[0020] In the construction machine according to the 
present invention, the above electric parts are constitut- 25 
ed by one or more than two out of the electric motor, a 
generator which functions as a power supply for the 
electric motor, a battery which functions as a power sup- 
ply for the electric motor, and an electrically driven ac- 
tuator driven by the electric motor. 30 
[0021] With the above constitution, any of the electric 
motor, the generator, the battery andthe electrically driv- 
en actuator, which are various electric parts necessary 
for the construction machine of the electric motor drive 
system may be cooled to achieve the longer service life. 35 
[0022] Further, in the construction machine according 
to the present invention, the above electricparts cooling 
means can be constituted such that an oil cooler for 
cooling the working oil is provided, and the working oil 
cooled through the oil cooler is supplied to the electric 40 
parts immediately. 

[0023] With the above constitution, the working oil 
contributed to cooling of the electric parts is cool oil 
cooled by the oil cooler, and since the cool working oil 
is supplied to the electric parts immediately, the working 45 
oil is not heated by the hydraulic actuator, but the electric 
parts can be cooled. Therefore, the cooling efficiency of 
the electric parts can be enhanced. 
[0024] Further, in the construction machine according 
to the present invention, the above electric parts cooling so 
means comprises an electric parts cooling pipe 
branched from a driving pipe of said hydraulic actuator 
to send working oil to the electric parts including a bat- 
tery, a pressure control valve provided on the electric 
parts cooling pipe, switching means for switching for ss 
switching in between the state for supplying working oil 
from the hydraulic pump to the actuator driving pipe and 
the state for supplying to the electric parts cooling pipe 



and a temperature sensor for sensing and detecting a 
temperature of the battery, the switching means circu- 
lating and supplying working oil to the electric parts cool- 
ing pipe when the battery temperature is below a set 
temperature. 

[0025] With the above constitution, in the case where 
the battery temperature is below the set temperature 
the switching means assumes the state that working oil 
is circulated and supplied merely to the electric parts 
cooling pipe. Thereby, the temperature of the working 
oil rises due to the action of the pressure control valve 
provided on the electric parts cooling pipe. At that time, 
the working oil is somewhat cooled by the oil cooler, but 
the battery is subjected to warming up. It is possible to 
increase the output of the battery due to the warminq up 
of the battery. 

[0026] Further, In the construction machine according 
to the present invention, the electricparts cooling means 
can be constituted such that working oil is supplied di- 
rectly from a tank storing the working oil to at least one 
out of the electric motor, the generator, the battery and 
the electrically driven actuator, whereby the electric 
parts can be cooled. 

[0027] With the above constitution, it is possible to 
supply cooling work oil to the electric parts to be cooled 
not relying upon the discharge force caused by the hy- 
draulic pump. Further, since the discharge force is un- 
necessary, parts contained in the pipe, for example, a 
port itself or a connected part between the port and the 
pipe can be prevented from deterioration. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0028] 

. Fig. 1 is a front view showing the constitution of the 
whole excavator according to a first and a second 
embodiments; 

Fig. 2 is a hydraulic circuit view showing the consti- 
tution of an integrated type actuator provided on the 
excavator according to the first embodiment; 
Fig. 3 is an external perspective view showing an 
oil cooler provided on the excavator according to 
the first and second embodiments; 
Fig. 4 is a front sectional view showing the consti- 
tution of a battery provided on the excavator accord- 
ing to the first and second embodiments; 
Fig. 5(a) is a front view of an electric motor (includ- 
ing a generator) provided on the excavator accord- 
ing to the first and second embodiments, and Fig. 
5(b) is a side view thereof; 

Fig. 6 is a hydraulic circuit view showing the consti- 
tution of an integrated type actuator provided on the 
excavator according to the second embodiment; 
Figs. 7(a) and (b) are respectively schematic views 
(front views) with respect to the height relation be- 
tween an oil tank and an electric motor in the 
present invention; 
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Fig. 8 is a front view showing the constitution of the 
whole excavator for explaining prior art; and 
Fig. 9 is a hydraulic circuit view showing the consti- 
tution of an integrated type actuator provided on the 
excavator of Fig. 8. 



BEST MODE FOR CARRYING OUT THE INVENTION 

[0029] The embodiments of the present invention will 
be described hereinafter. 

(First Embodiment) 

[0030] Fig. 1 is a front view showing the constitution 
of the whole excavator according to the embodiment. 
[0031] This excavator comprises a lower traveling 
body 1 , an upper rotating body 2, and an excavating at- 
tachment 3 mounted on the front of the upper rotatlna 
body 2. y 
[0032] The lower traveling body 1 comprises left and 
right crawler frames 4 and crawlers 5 (only one side 
thereof is shown), and both crawlers 5 are driven indi- 
vidually by left and right traveling electric motors (only 
right side is shown) 7 for traveling. 
[0033] The upper rotating body 2 comprises a rotating 
frame 8, a cabin 9 and so on, and on the rotating frame 
8 are installed an engine 1 0 as a driving source, a gen- 
erator 1 1 driven by the engine 1 0, a battery 1 2, a rotating 
electric motor 13, a reduction gear 14 for reducing the 
rotational force of the rotating electric motor 13 to trans- 
mit it to a rotating mechanism (a rotating gear), an elec- 
tric motor for a boom 1 5, and a hydraulic pump 1 6 for a 
boom driven by the electric motor for a boom 15. 
[0034] The excavating attachment 3 comprises a 
boom 17, a boom cylinder 18 expanded or contracted 
by pressure oil from the hydraulic pump for a boom 16 
to raise and lower the boom 17, an arm 19, an arm cyl- 
mder20forturning the arm 1 9, a bucket 21 , and a bucket 
cylinder 22 for operating the bucket 21. 
[0035] In the excavating attachment 3 , an electric mo- 
tor for an arm 23, and a hydraulic pump for an arm 24 
driven thereby are provided on the arm cylinder 20, and 
an electric motor for a bucket 25 and a hydraulic pump 
for a bucket 26 driven thereby are provided on the buck- 
et cylinder 22. 

[0036] A unit comprisihg the electric motor for a boom 
15 and the hydraulic pump for a boom 16, a unit com- 
prising the electric motor for an arm 23 and the hydraulic 
pump for an arm 24, and a unit comprising the electric 
motor for a bucket 25 and the hydraulic pump for a buck- 
et 26 are constituted as integrated actuators A1 , A2 and 
A3, respectively. 

[0037] Fig. 2 shows the constitution of the integrated 
actuators A1 , A2 and A3. The pumps 1 6, 24, and 26 are 
constituted as a bi-directional pump in which the dis- 
charge direction of oil is switched according to the rota- 
tional direction of the electric motors 1 5, 23 and 25, and. 
both discharge ports of the pumps 16, 24 and 26 are 



connected to the head side and rod side oil chambers 
of the cylinders 1 8, 20 and 22 through actuator driving 
pipes 27 and 28. In Fig. 2, reference numeral 29 desig- 
nates a relief valve; 30 an oil tank; 31 an automatic 
5 switching valve provided between the pumps 1 6, 24 and 

26 and the oil tank 30; 32 an operate check valve; 33 a 
manual open-close valve provided between both pipes 

27 and 28; and 34 s slow return valve. 
[0038] An oil cooler 35 is provided on a return pipeline 

10 L having the relief valve 29, and oil cooled by an oil cool- 
er 35 is returned to the oil tank 30 after passing through 
the battery 12, the generator 11 and the electric motors 
15, 23 and 25. While in Fig. 2, the electric motors 15, 23 
and 25 indicated by the solid line and those indicated by 
*s the dash-dotted contour lines are shown, both are the 
same electric motors. Further, while® and© are in- 
dicated on left and right sides thereof, Q) indicates an 
oil inlet described later, and® indicates an oil outlet 
described later. ! 
20 [0039] Fig. 3 is an external perspective view showing 
a portion of an oil cooler. An oil cooler 35 comprises a 
radiator 35a to which is supplied oil from the hydraulic 
pumps 1 6, 24 and 26, and a cooling portion 35b, and oil 
passing through the radiator35a is cooled by the cooling 
25 portion 35b. 

[0040] Fig. 4 is a front sectional view schematically 
showing the construction of the battery cooled by oil. 
The battery 1 2 is constructed such that a plurality of bat- 
tery modules 12a constituting the battery 12 are dis- 
30 posed laterally inside a box body 1 2b in the state of float- 
ing in the air, and oil flows outside and inside of the bat- 
tery modules 12a to cool the battery modules 12a. 
[0041] Fig. 5 is a front sectional view schematically 
showing the construction of the electric motors 15, 23 
35 and 25 cooled by oil. More specifically, the electric mo- 
tors 1 5, 23 and25 are provided externally with oil jackets 
15a, 23a and 25a in the circumferential direction, and 
oil is supplied from the inlet (3) shown in Fig. 2) and oil 
is discharged from the outlet (© shown in Fig. 2) to 
^0 thereby cool the electric motor 15 and the like. The gen- 
erator 11 has also the same construction as mentioned 
above, which is cooled by oil from outside. 
[0042] Accordingly, in the case of the first embodi- 
ment, since the electric parts such as the battery 1 2, the 
45 generator 11 and the electric motors 15, 23 and 25 are 
cooled forcibly by oil, the service life can be prevented 
from shortening, and the service life of the electric parts 
can be extended. Further, for the purpose of cooling, 
working oil (oil) for operating the cylinders 18, 20 and 
so 22 as the hydraulic actuators is used, and therefore, the 
pipes and the cooling jackets will suffice to be added 
merely to the existing constitution, and a cooling device 
for the electric parts can be realized by the simple con- 
stitution. 

55 

(Second Embodiment) 

[0043] Fig. 6 is a hydraulic circuit view showing the 
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constitution of an integrated actuator provided on the ex- 
cavator according to a second embodiment. Note that 
the same parts as those shown in Fig. 2 are indicated 
by the same reference numerals. 
[0044] In the present embodiment, as shown in Fig. 
6, a solenoid switchihg valve 36 is disposed at an up- 
stream position of a cylinder head side pipe 27 out of 
actuator driving pipes 27 and 28. The solenoid switching 
valve 36 is constituted to switch to and from the state 
for supplying oil from the hydraulic pumps 16, 24 and 
26 to the hydraulic cylinders 18, 20 and 22 and the 
closed state for stopping the supply, and such a switch- 
ing is controlled by a controller 38. The controller 38 and 
the solenoid switching valve 36 constitute switching 
means. 

[0045] The battery 12 is provided with a temperature 
sensor 37. A detected temperature of the battery by the 
temperature sensor 37 is given to the controller 38. 
When the detected temperature is a first temperature, 
for example, not more than 20°C, the controller 38 
switches the solenoid switching valve 36 to the closed 
state to supply oil from the hydraulic pumps 16, 24 and 
26 to the return pipeline L which functions as the electric 
parts cooling pipeline. Further, in the case of a second 
temperature higher than the first temperature, for exam- 
ple, not less than 25°C, switching is made to the state 
that oil from the hydraulic pumps 1 6, 24 and 26 are sup- 
plied to the hydraulic cylinders 18, 20 and 22 through 
the actuator driving pipes 27 and 28. 
[0046] In the second embodiment constructed as de- 
scribed above, in the case where the temperature of the 
battery 12 detected by the temperature sensor 37 is not 
more than 20°C, the controller 38 switches the solenoid 
switching valve 36 to the closed state. This assumes the 
state that oil is supplied to the return pipeline L, and the 
state that oil is not supplied to the cylinder head side 
pipe 27. Then, when the pressure of oil fed from the hy- 
draulic pumps, 1 6, 24 and 26 increases, the relief valve 
29 as a pressure control valve is actuated so that oil is 
supplied to the return pipeline L, that is, the electric parts 
side to be cooled, and is circulated by the hydraulic 
pumps 16, 24 and 26. Afterward, the temperature of oil 
rises. At this time, oil is somewhat cooled by the oil cool- 
ers, but the battery 1 2 is subjected to warming up. And, 
in the case where the temperature of the battery 12 de- 
tected by the temperature sensor 37 is not less than 
25°C, the controller 38 switches the solenoid switching 
valve 36 to the state that oil from the hydraulic pumps 
16, 24 and 26 is supplied to the hydraulic cylinders 18 
20 and 22. 

[0047] In the case where the battery is subjected to 
warming up as described above, for example, at the en- 
gine start of the excavator, the output of the battery can 
be increased. 

[0048] It is noted that while in the second embodi- 
ment, the solenoid switching valve 36 is used, even the 
constitution of using a switching valve of the type other 
than the solenoid type, the invention can be carried out. 



[0049] Further, while in the second embodiment, the 
electric parts to be cooled are provided in the return 
pipeline L having the relief valve 29, the present inven- 
tion is not limited thereto, but the electric parts cooling 
5 pipeline having a pressure control valve separately from 
the relief valve 29 may be provided separately from the 
pipeline L. In this case, in the switching by way of the 
switching means, switching valves are provided, for ex- 
ample, on the cylinder head side pipe 27 and the electric 
10 parts cooling pipe, respectively, so that these switching 
valves may be operated in association with each other. 
[0050] Further, while in the first and the second em- 
bodiments, the height relation between the electric mo- 
tors 15, 23 and 25, the hydraulic pumps 16, 24 anci 26 
'5 and the oil tank 30 is not clearly shown, the following is 
preferable. j 
[0051] Fig. 7(a) is a schematic front view in the case 
where an oil tank 30 is provided on the lower side, and 
Fig. 7(b) is a schematic front view in the case wher4 an 
*> oil tank 30 is provided on the upper side. However, f^igs. 
7(a) and 7(b) show an example of cooling only the elec- 
tric motor. Further, members not used for explanation, 
for example, such as an oil cooler, are not shown in Figs' 
7(a) and 7(b). 

2S [0052] In the caseshown in Fig. 7(a), since the electric 
motor 1 5 is provided on the upper side of the oil tank 30, 
it is necessary to return oil from the oil tank 30 via a port 
16a corresponding to the discharge port for performing 
suction and discharge in the hydraulic pump 16, feed it 
30 to the pipeline L, and supply it to the oil jacket 1 5a of the 
electric motor 1 5 to cool the electric motor 1 5, This con- 
stitution is similar to those of Fig. 2 and Fig. 6. 
[0053] On the other hand, in the case shown in Fig. 7 
(b), since the electric motor 15 is provided on the lower 
35 side of the oil tank 30, oil from the oil tank 30 passes by 
the oil jacket 1 5a of the electric motor 1 5 without impart- 
ing the discharge force. In this case, the electric parts 
cooling pipeline can be omitted. 

[0054] Accordingly, since in the case of Fig. 7(a), oil 
*o is fed by the discharge force caused by the pump pres- 
sure, the cooling efficiency is higher than that of the case 
shown in Fig. 7(b), but it is feared that pressure is ap- 
plied to the port 16a due to the pipe resistance. On the 
other hand, in the case of Fig. 7(b), the cooling efficiency 
45 is low by portion in which cooling oil is not circulated by 
pressure, but the port 16a need not be provided as in 
Fig. 7(a), and besides, the pressure is not applied to the 
port 1 6a as in Fig. 7(a). Therefore, by selecting the en- 
hancement of the cooling efficiency or selecting the low- 
50 ering of pressure applied to the port 1 6a, the constitution 
of Fig. 7(a) or the constitution of Fig. 7(b) may be se- 
lected. 

[0055] While Fig. 7 shows an example of cooling the 
electric motor, it is of course that the constitution may 
55 be employed in which the generator or the battejy in 
place of the electric motor, or not less than two out of 
them are cooled simultaneously. Further, the oil tank 30 
may be provided common to a plurality of integrated ac- 
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tuators, or may be provided every integrated actuator. 
[0056] Further, while in the aforementioned first and 
second embodiments, three electric motors 15, 23 and 
25 out of six electric motors are cooled, it is noted that 
the present invention is not limited thereto but prefera- 
bly, the remaining electric motors, that is, the right travel 
electric motor 7, a left travel electric motor not shown 
and the rotating electric motor 13 may be also cooled. 
[0057] Further, while in the aforementioned first and 
second embodiments, with respect to the electric motor 
the generator and the battery wh ich are the electric parts 
to be cooled, cooling is done in order of the battery ->the 
generator ->the electric motor, the present invention is 
not limited to that cooling order. Further, while in the 
present invention, oil passing through the electric parts 
cooling piping is fed to the electric parts in order, it is of 
course that the pipes for feeding oil to the electric parts 
may be provided in parallel with the electric parts coollnq 
pipeline. 

[0058] Moreover, while in the first and second embod- 
iments, the electric motor, the generator and the battery 
are cooled by working oil, the present invention is not 
limited thereto, but one or not less than two out of the 
electric motor, the generator and the battery may be 
cooled. Further, an electrically driven actuator driven by 
the electric motor, other than the electric motor, the gen- 
erator and the battery., can be also cooled. 
[0059] Furthermore, while in the first and second em- 
bodiments, the present invention is applied to the exca- 
vator, the present invention is not limited thereto, but can 
be also applied likewise to general construction ma- 
chines, such as a wheel excavator, a crane, a wheel 
loader and so on. 

INDUSTRIAL APPLICABILITY 

[0060] As described above, the construction machine 
according to the present invention is suited to extend 
the service life (lifetime) of electric parts, particularly, an 
electric motor, a generator and a battery provided on 
general construction machines such as an excavator 
such as a hydraulic excavator, a wheel excavator, a 
crane, a wheel loader and so on. 
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wherein said electric parts are one or more out of 
said electric motor, a generator which functions as 
a power supply for the electric . motor a battery 
which functions as a power supply for the electric 
motor, and an electrically driven actuator driven by 
the electric motor. 

. The construction machine according to claim 1 or 

2, wherein said electric parts cooling means has an 
oil cooler for cooling said working oil is provided, 
and working oil cooled through the oil cooler is sup- 
plied to said electric parts immediately. 

The construction machine according to claim 2 or 

3, wherein said electric parts cooling means com- 
prises an electric parts cooling pipe branched from 
a driving pipe of said hydraulic actuator to send 
working oil to the electric parts including a battery, 
a pressure control valvef provided on the electric 
parts cooling pipe, switching means for switching in 
the state for supplying working oil from the hydraulic 
pump to said actuator driving pipe and the state for 
supplying to the electric parts cooling pipe, and a 
temperature sensor for detecting a temperature of 
said battery, 

said switching means circulating and supply- 
ing the working oil to the electric parts cooling pipe 
when the temperature of said battery is below a set 
temperature. 

The construction machine according to claim 2, 
wherein said electric parts cooling means is consti- 
tuted such that the working oil is supplied directly 
from a tank storing the working oil to at least one 
out of electric parts comprising the electric motor, 
the generator, the battery and the electrically driven 
actuator, whereby said electric parts are cooled. 



Claims 



45 



1. 



A construction machine of an electric motor drive 
system in which a hydraulic pump is driven by an 
electric motor, and a hydraulic actuator is driven by 
the hydraulic pump, comprising: 



so 



electric parts cooling means for cooling electric 
parts provided on the construction machine by 
working oil for operating said hydraulic actua- 55 
tor. 



2. 



The construction machine according to claim 1, 
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Fig. 8 
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